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S IMI LAC 


so similar to human breast milk 


there 1s no 


possibl Ilo 
valent’ 
equivalent 
* Similac protein has been, so modified 
* Sirnilac fat has been so altered 
* Similac minerals have been so adjusted 
that | 
* There is no closer approximation to 
mother’s milk. 
éurd tension of 
& powdered milk 
especially prepared 
curd tensien of tor infant feeding — 
breast milk — 0 grams 12 grams 
truly @ fluid food ‘ 
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new convenience - new flexibility in dosage 
new all-around usefulness 


new water-soluble 
liquid vitamin preparations 
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Jounsor * 


Each 0.6 cc. supplies: Each 0.6 cc. supplies: 

Vitamin A 5000 USP units Vitamin A 5000 USP units Ascorbic Acid 50mg. 
Vitamin D 1000 USP units Vitamin D 1000 USP units 

Asgorbic Acid 50.0 mg. Ascorbic Acid 50 mg. 

Thiamine 1.0 mg. 

Riboflavin 0.8 mg. 


Niacinamide 5.0 mg. 


fruit juice, milk, cereals, puddings, ete.; or 


Each of these preparations is ideally 
incorporated in mixtures for tube feeding. 


suited for routine prophylactic or thera- 
peutic vitamin supplementation for in- Each is scientifically formulated and 
fants and children as well as adults. ethically marketed. They are supplied in 
15 and 50 cc. bottles, with an appropri- 
ately calibrated dropper. 


Water-soluble, pleasant tasting, they can 
be stirred into the infant's formula, or into 
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DIAPER DERMATITIS 
Due lo elmmeontacal Vine 


; 


GRANULATED 


The results of over forty years of investigation 
establish that ammonia occurs in the urine as a 
product of internal metabolism. 


New clinical findings* demonstrate that METIONEt 
combats the development of ammoniacal urine, 
thus preventing or controlling napkin ‘>rmatitis 
due to this cause. The daily administration of 
3 grains of methionine as provided in METIONE 
Granuiated effected disappearance of ammoniacal 
urine within two to three days in 54 instances. 
When given prophylactically to 50 infants, no 
case of ammoniacal urine developed. 

METIONE GRANULATED is designed especially for pedi- 


atric use. Dissolves quickly in milk . . . well 
tolerated. 


(This product is not to be confused with mETiONE 
Powder, which is flavored, and designed for use 
in adults.) 


METIONE GRANULATED is supplied in bottles containing 
30 Gm. (1 oz.). One level teaspoonful supplies . 
3 gr. (0.2 Gm.) of p,u - Methionine. Literature 

and samples will be sent to physicians on request. 


* Goldstein, L. S.: Tuberculology, August, 1948. 
tThe word METIONE is a registered trademark. ( ¢ 
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Your wife’s eyes: What will you 
read in hers when she asks whether 
you can afford that modest cottage 
that’s for sale? 


Your boy's eyes: What will you 
see in his eyes the day he asks 
whether you can afford to send 
him to college? 


Your own eyes: What will the 
mirror tell you about them when 
it’s time to retire, and take things 
easier? 


Savings Bonds, so that you will have the 
money for the important things you and 


There’s no better time than right now 
to sit back and think what you will see 


in your family’s eyes a few years from now. 


Whether they glow with happiness or 
turn aside with disappointment depends, 
to a very large extent, upon what you 
do now. 


So plan now for that home you plan to 
buy eventually . . . set aside money now 
for his college education ... plan now 
for the day you can retire. 


Decide now to put part of your salary 
week after week, year after year in U.S. 


your family want. 

Insure your future by signing up on 
the Payroll Savings Plan where you work, 
or the Bond-A-Month Plan where you 
have a checking account. 

Chances are you won’t miss the money 
now, but you certainly will a few short 
years from now if you haven’t got it!! 
P. S. Remember, too, that every $3 you 
invest now in U.S. Savings Bonds returns 
$4 to you in just ten short years. 
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A good grip on life 


With infant mortality at its highest during the first month of 
life, the fewer the burdens on the baby’s endurance, the firmer 
will be his grip on life. And gastro-intestinal upset, colic and 
diarrhea can be heavy burdens for an infant. 


‘Dexin’ has proved an excellent “first carbohydrate.” Because 
of its high dextrin content, it (1) resists fermentation by the 
usual intestinal organisms; (2) tends to hold gas formation, dis- 
tention and diarrhea to a minimum, and (3) promotes the for- 
mation of soft, flocculent, easily digested curds. 

‘Dexin’ brand High Dextrin Carbohydrate is simply prepared 
in hot or cold milk and is readily adaptable to increasing for- 
mula needs. ‘Dexin’ does make a difference. ‘Dexin’ Reg. Trademark 


Composition—Dextrins 75% * Maltose 24% ¢ Mineral Ash 0.25% ¢ Moisture 
0.75% ¢ Available carbohydrate 99% ¢ 115 calories per ounce « 6 level packed 
tablespoonfuls equal 1 ounce ¢ Containers of twelve ounces and three pounds e 
Accepted by the Council on Foods and Nutrition, American Medical Association. 


Literature on request 
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“A mixture of several 
carbohydrates possesses certain 
advantages over a single sugar, as 
larger amounts of such mixtures 
usually may be fed without 

the danger of producing 


diarrhea." 


Mixed Carbohydrate Liquid 


The mixture of dextrose, maltose and dextrins, as supplied in 
Cartose, provides “spaced absorption’’. This gradual assimilation 
means a low rate of fermentation and less likelihood of 

colic or diarrhea. 


Rigid Sanitary Manufacture—Cartose is manufactured 
specifically for infant feeding under the most exacting conditions 
of cleanliness. The manufacturing process itself is sterilizing. 
Cartose contains no added flavoring, cane sugar or preservative. 
Being liquid, it is easy to use—goes into solution instantly in milk 
or water. Stable, economical. Supplied in bottles of 1 pint 

(60 calories per tablespoonful). 
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“Tt must be emphasized 
that the baby needs 
vitamin D additions as 


soon as possible.”’? 
“Older children require 
prophylactic doses of 


: vitamin D until maturity, 
2 especially during periods 1 
of rapid growth.’ 
4 ; in Propylene Glycol 
~ : MILK DIFFUSIBLE VITAMIN D 
\ : —a simple, convenient form for administering vitamin D to infants and 
= : children. Odorless, tasteless, milk dispersible. 

4 ; Drisdol—pure crystalline vitamin D,—in Propylene Glycol is 

1 admirably adapted for use in the infant's formula as well as in milk, 
ag fruit juice, cooked cereals, etc. The daily dose is small—2 drops in milk 
a 1 for infants, and from 4 to 5 drops in milk for children or adults. 

“7 | HOW SUPPLIED—Drisdol in Propylene Glycol— 10,000 units per Gm.—in bottles 
oe i } of Scc., 10cc. and 50 cc., with a dropper delivering 250 U. S. P. vitamin D units perdrop, 


DRISDOL® 
N.: Newer Nutrition Pediatric Practice, Philadelphia, J.B WITH VITAIVIN A in (Sesems) OW 
1940. p. 654. NOW Also Mik Dispersibie 


mo U. §. P. units of vitamin 


Contains 50, 
A throm fash dil) anid 00 P. 
uoits of crystalline viramin Dey (calei eral) 
gram; 1250 U.S. P. anits of vitamir 
nc. ond 298 U, S. P. units of viteemin Dy 
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‘ Gives the cough ‘ 


relief your patient 
wants eee 2 


Leaves the cough 
reflex he needs 


1, the average case, it’s usually possible to control 
the patient’s cough—but often it’s a real problem to 
do it without impairing the cough reflex he needs to 
keep bronchioles and throat passages clear. That's 
where you'll find pleasant-tasting ‘Mercodol unique! 


For Mercodol contains the cough-controlling narcotic! that gives better anti- 
tussive action than codeine or heroin, yet keeps beneficial cough reflex . . . a 
superior bronchodilator” to relax plugged bronchioles . . . an effective expecto- 
rant* to liquefy secretions. And you'll find Mercodol notably free from nausea, 


_ constipation, retention of sputum, and cardiovascular and nervous stimulation. 7 


; AN EXEMPT NARCOTIC 
Le The antitussive syrup that controls cough—keeps the cough reflex 


Each 30 c.c. contains 
'Mercodinone® 10.0 mg 
*Nethamine® 0.1 gm. 
*Sodium Citrate 1.2 gm. 
CINCINNATI U.S. A. *Trademark 
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OINTMENT 


Contains Crude Cad Liver Oil, Zinc 
Oxide, Talcum, Petrolatum and Lanolin 


Used effectively in GENERAL PRACTICE for 
the trearment o Wounde Burns, Indolent Ulcers, As 
Decubicus, Intertrigo, Skin Lesions, Hemorrhoids, aby 
Anal Fissures, ‘etc. ; 


In PEDIATRICS for the treatment of Diaper 
a Exanthema, Chafed and Irritated Skin 
caused by Urine, Excrements or Friction, Prickly 
Heat and in the nursery for General Infant Care. 


Fatty acids and ‘vitamins are in proper ratio, 
thereby producing optimum results. Non irri- 
tant, acts as an antiphlogistic, allays pain, stim- 
ulates granulation, favors epithelization. Under 
Desitin dressing, necrotic tissue is quickly cast 
off. Dressing does not adhere to the wound. 
In tubes 1 0z., 2 oz., 4 oz., and 1 Ib. jars. 


Desitin Medicinal Dusting Powder is super 


fatted with crude cod liver oil in a non irri Professional 
tating powder base. Indications: In infant care amples 
in the treatment of IRRITATED SKIN, SUPER- nw Request 


FICIAL WOUNDS, DECUBITUS, INTER. 
TRIGO, PRURITUS and URTICARIA. In 2 
Shaker-Top Cans 


For the Medical Profession 


CHEMICAL COMPANY 
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Gives the cough 
relief your patient 
wants... 


Leaves the 
reflex he needs 


I. the average case, it’s usually possible to control 
the patient’s cough—but often it’s a real problem to 
do it without impairing the cough reflex he needs to 
keep bronchioles and throat passages clear. That's 
where you'll find pleasant-tasting Mercodol unique! 


For Mercodol contains the cough-controlling narcotic! that gives better anti- 
tussive action than codeine or heroin, yet keeps beneficial cough reflex .. . a 
superior bronchodilator to relax plugged bronchioles . . . an effective expecto- 
rant® to liquefy secretions. And you'll find Mercodol notably free from nausea, 
constipation, retention of sputum, and cardiovascular and nervous stimulation. 


MERCODOL’ 


AN EXEMPT NARCOTIC 
The antitussive syrup that controls cough—keeps the cough reflex 


Merrell 


Each 30 cc. contains 
'Mercodinone* 10.0 mg 
*Nethamine & 0.1 gm. 
Sodium Citrate 1.2 gm. 
CINCINNATI U.S. AL *Trademark 
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BDESITIN 
OINTMENT 


Contains Crude Cod Liver Oil, Zinc 
Oxide, Talcum, Petroletum and Lanolin 


Used effectiv Wee in GENERAL PRACTICE for 
the treatment of Wounds, Burns, Indolent Ulcers, 
Decubicus, Intertrigo, Skin Lesions, Hemorrhoids, 
Anal Fissures, ‘etc. 


In PEDIATRICS for the treatmert of Diaper 
Rash, Exanthema, Chafed and Irritated Skin 
caused by Urine, Excrements or Friction, Prickly 
Heat and in the nursery for General Infant Care. 


Fatty acids and ‘vitamins are in proper ratio, 
thereby producing optimum results. Non irri- 
tant, acts as an antiphlogistic, allays pain, stim- 
ulates granulation, favors epithelization. Under 
Desitin dressing, necrotic tissue is quickly cast 

off. Dressing does not adhere to the wound. 
In tubes 1 0z., 2 oz., 4 oz., and 1 Ih. jars. 


Desitin Medicinal Dusting Powder is super 


fatted with crude cod liver oil in a non irri Professional 
tating powder base. Indications: In infant care Samples 
in the treatment of IRRITATED SKIN, SUPER. Request 


FICIAL WOUNDS, DECUBITUS, INTER- 
TRIGO, PRURITUS and URTICARIA. In 2 
» Shaker-Top Cans 
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MECOOKED OATMEAL 


vitemin-and-mineral-enriched 


Veter, hot or cold. Serve with mill Of 


... precooked oatmeal 
specified by physicians 


PABENA’* is oatmeal. and has the rich, full oatmeat 
flavor. Its nutritional qualities and its vitumin and 
mineral content are similar Pablum.* 


to those ol 


PABENA i, 


are sensitive 


valuable for infants and children who 
to wheat, and is an ideal first solid food. 


PABENA, like all Mead’s products, is adver- 


tised only to the medical profession, 


*T. M. Reg. U. S. Pat. Of. 


MEAD JOHNSON 
SVAN 21.0N D. 


4 WLS NET 
4 
4 
consists of oatmes! malt syrup. powdered 
Drepared for human use, sodium 
and reduced iron. Pabena furnishes 
Copper. calcium. and ore 
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PATTERNED AFTER HUMAN MILK 


S-M-A, ready to feed, has the same percentage of protein, fat, carbohydrate, 
and ash as human milk. 


Amino Acids—Content of essential amino acids equals or exceeds the average 
values for human milk. 


Carbohydrate is lactose, favoring correct acidophilic intestinal flora 


Fats—Index of unsaturated fatty acids is standardized at the top of the range 
found in human milk. 


Vitamins (including vitamin €)-S-M-A equals or exceeds human milk in 
content of all vitamins for which minimum daily requirements are established. 


Minerals—S-M-A exceeds values of human milk for calcium, 
phosphorus, and iron. Both S-M-A and human milk supply an 
average of 20 calories per ounce. 


builds husky babies 


WYETH INCORPORATED, PHILA. 3, PA. 
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SEDATIVE 
Cardiovascular 


Hypertension 

Coronary disease 

Angina 

Decompensation 

Peripheral vascular disease 


Endocrine Disturbances 
Hyperthyroid 
Menopause 


Nausea and Vomiting 
Functional or organic disease 
(acute gastrointestinal and 
emotional) 
X-ray sickness 
Pregnancy 
Motion sickness 


Gastrointestinal Disorders 

Cardiospasm 

Pylorospasm 

Spasm of biliary tract 

Spasm of colon 

Peptic uicer 

Colitis 

Biliary dyskinesia 

Allergic Disorders 

Irritability 

To combat stimulation of 
ephedrine alone, etc. 


Irritability Associated 
With Infections 


Paralysis agitons 


Short-acting Nembutal, too, is a product with a wide range of Hysteria 
uses. Glance at the accompanying list of 44 clinical conditions in nie 
which itis being effectively employed. Does it suggest any new Seti 
conditions for which you can use the drug? Traumatic 
Short-acting Nembutal offers a number of important advan- } er A 
tages. Adjusted doses can provide any desired degree of cerebral —— 
depression, from mild sedation to deep hypnosis. Dosage Anesthesia 
required is small—only about one-half that of many other bar- OBSTETRICAL 
urn biturates. Small dosage means less drug to be inactivated, shorter Nausea and Vomiting 
ae duration of effect, less possibility of “hangover,” wide margin Eclampsia 
Amnesia 


of safety, and definite economy to the patient. 
Short-acting Nembutal is available as Nembutal Sodium. HYPNOTIC 

Nembutal Calcium and Nembutal Elixir, all in handy small- Induction of Sleep 

dosage sizes. Write for booklet “44 Clinical Uses for Nembutal.” SURGICAL 


ABBOTT LABORATORIES, Nortu Cuicaco, ILLinots. Preoperative Sedation 
Basal Anesthesia 


Postoperative Sedation 
: In equal oral doses, no other barbiturate combines PEDIATRIC 
Sedation for: 
QUICKER, BRIEFER, 
® Administration of parenteral 


fluids 


MORE PROFOUND EFFECT than... R ld, 
Minor surgery 


Preoperative Sedatiod 


(PENTOBARBITAL, ABBOTT) 
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DISORDERS OF RESPIRATION IN) BULBAR AND 
OTHER FORMS OF POLIOMYELITIS, WITH 
SPECIAL REFERENCE TO MUSCLE SPASM 


Joun F. Pont, M.D. 
Minneapolis. 

Paralytic disorders affecting breathing in poliomyelitis are well 
recognized’. Apart from paralysis, muscle spasm is now accepted 
as a distinctive feature of the neuromuscular symptomatology of 
the disease. Studies have been reported supporting the belief that 
spasm is a local disorder of the muscle*, The purpose of this report 
is to present observations on the effect of muscle spasm upon res- 
piration and also to distinguish the various paralytic disorders 
which affect breathing. During the 1946 Minnesota epidemic an 
opportunity was afforded to observe 1,125 patients with acute 
poliomyelitis. Muscle spasm was found in some part of the body 
in every patient®. Paralysis or muscle weakness was present in 
736 (65.4 per cent) of the patients but in 389 (34.6 per cent) 
there was no weakness or paralysis at any stage of the disease. 
The patients were admitted indiscriminately to two receiving units, 
but the 368 patients admitted to one unit were chosen for inten- 
sive study from the standpoint of breathing disorders and comprise 
the material upon which this report is based. 

There were 43 patients with actual breathing disorders in the 
368 patients. This does not include the cases with simple mechani- 
cal interference due to retention of secretions in the throat. Four 
distinctive conditions affecting breathing became evident in study- 
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PoHL: Muscle Spasm in Poliomyelitis 


ing the patients. These are described under the sectional headings 
which follow. One or more of the conditions was present in each 
of the 43 patients. Death accurred in 18 patients, a mortality of 
4.9 per cent. Breathing disorders were present in 16 of the fatal 
cases and absent in 2. In 7 cases death appeared to be due to 


cerebral involvement (polio-encephalitis) rather than to respira- 


tory failure even though a breathing disorder was present in sev- 


eral of those with fatal encephalitic symptoms. 


EFFECT: OF 


MUSCLI 


SPASM ON BREATHING 


Spasm causes muscle tissue to contract and shorten and in this 


way the condition has an effect upon respiration. Permanent 


changes in the peripheral tissues resulting from spasm underlie 


the contractures and deformities of poliomyelitis..° The exact 


nature of muscle spasm has not been established, but published 


observations of independent investigators support the belief that 


muscle shortening is intrinsic to the affected muscle tissue itself* ® 


rather than due to spinal cord disease. Mention should be made 


in this connection of reports in the literature™ * of primary 


myocarditis in poliomyelitis. Necrosis and cellular infiltration of 


heart muscle is described. 


In this series of 368 patients, spasm of the chest muscle was 


found to be either a serious cause of or a contributing factor to 


breathing difficulty in 38 (&&.4 per cent) of the 43 cases with true 


breathing disorders. It is of importance to emphasize that breath- 


ing disorders in poliomyelitis are not confined to patients showing 


paralysis. Following is a typical case in which the patient at no 


time showed symptoms of paralysis of any part of the nervous 


system. 


Patient D. M., male, age 7 vears, onset of poliomyelitis August 
2, 1946. Spinal fluid findings ; protein, 23 mgs.‘@ ; cells, 20 per cu. 


mm. When admitted patient complained of severe pain in the 


chest and difficulty in breathing. Chest expansion was markedly 


reduced on inspiration. Hot fomentations were intensively applied 


to the chest for a period of 12 days, when the chest expansion 


improved and the pain was relieved. The patient was hospitalized 


for 17 days to relieve all muscle shortening. 


Muscle spasm manifests itself by pain, tenderness or muscle 


shortening. Limitation of excursion of the chest, dyspnea and an 
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increased rate of breathing are easily mistaken for signs of para- 
lysis. Spasm can be differentiated by palpating the intercostal 
muscles for tenderness, although this is not infallible. Spasm of 
other muscles which attach to the ribs, such as the abdominal 
and spinal muscles, can restrict breathing and must be kept in 
mind. Spasm and shortening of the pectoral and latissimus dorsi 
muscles is examined by gently abducting the arm away from the 
side to determine whether there is pain or any restriction of mo- 
tion (see Fig. 1). Spasm of the diaphragm causes an exhalatory 


Fig. 1. Spasm of pectoral muscle is severely painful and inhibits breathing. 
Examiner is abducting arm. Note restriction of arm movement due to 
muscle condition 


type of disorder in which the chest is expanded and the patient's 
eves bulge on exhalation in his attempts to rid the lungs of air. 

, The best treatment of muscle spasm known at present is the 
application of moist heat. Where the chest muscles are painful 
and tight, hot foments may be applied every few moments until 
the patient is relieved. Care must be exercised in applying hot 

fomentations not to encircle the neck or to apply heavy packs which 
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would compress the trachea or chest and add to the patient's dis- 


tress. An important point is to start treatment early, as spasm E 


tends to fibrose muscle tissue and permanently restrict chest 


movements. 
The mechanical respirator with its action of elevating and low- 


ering the ribs aggravates the condition of spasm and at the same 
time the respirator shell itself makes treatment of the muscles diffi- 
cult or impossible. Every effort should be made to continue treat- 


ment of the chest muscles of patients who have paralysis in 


addition to spasm and who must be placed in a respirator. 


PARALYSIS OF CHEST MUSCLES 


Muscular weakness or paralysis of the chest sufficient to impair 
respiration was present in 12 of the 43 patients in this series with 


true breathing disorders. The diaphragm is innervated from the 


fourth cervical level of the spinal cord and the intercostal muscles 


down to the eleventh thoracic level. In massive infections of the 


spinal cord of this type there is apt to be paralysis of other parts 


of the nervous system. Bulbar symptoms were present in 9 (75 


per cent) of the patients with paralytic chest muscles. Chest para- 


Ivsis was the direct cause of death in 4 patients and, in an addi- 


tional fatality, chest paralysis was an important contributing factor 


in death. In 83.3 per cent of the 12 paralytic cases having breath- 


ing disorders muscle spasm was a factor contributing to the res- 


priatory distress. 


The patient with paralysis is observed to have progressive loss 


of chest excursion with accompanying dyspnea and evanosis. Res- 


pirations are regular but rapid and shallow. .\ convenient method 


of determining progress is to ask the patient to take a deep breath 


and count. Normally the patient will count to 20 or 25 with one 


breath. When the patient cannot secure enough air to count be- 


vond 10 or 12 there is danger of insufficient oxygenation. Trans- 


itory apathy and stupor, which is relieved by administration of 


oxygen or artificial respiration, differentiates lack of oxygen from 


infection of the brain (polio-encephalitis ). ° 


The mechanical respirator has come to be the accepted treatment 


for patients with chest paralysis. It is a function of this report to 


point out that spasm of the chest muscles frequently accompanies 


paralysis of the chest muscles and that prompt application of 
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moist heat will often appreciably lessen the patient's difficulties. 
lf the patient sti!l is not sufficiently oxygenated by his own efforts 
plus the administration of oxygen by face mask or nasal tube there 
is no recourse other than to use the mechanical respirator. 

The respirator was used for 7 patients in this group, with sur- 
vival in 4 of the cases so treated. The 4 surviving patients were 
in the respirator only intermittently during the time the respirator 
was used. In one case the respirator was used for 8 days, and in 
the others for 17 days, 23 days and for 2 months. The history of 
of one of the surviving patients will illustrate the method em- 
ployed in handling respirator cases to preserve the greatest pos- 
sible function of the respiratory structure. 


Patient M. S., age 18 years, onset of poliomyelitis September 
1, 1946. On the seventh day of the disease the chest was painful 
and immobile due to spasm of the pectoral muscles, and the patient 
was having difficulty getting her breath. The only bulbar symptom 
was slight weakness of the left side of the face: Intensive hot 
packing to the chest was applied. On the tenth day the condition 
Was unimproved and was not relieved by oxygen. Weakness of 
both legs, the shoulders, the spine and of the abdominal muscles 
had developed and it was suspected that paralysis of the chest 
Was causing part of the respiratory difficulty. The patient was 
placed in the respirator to- improve oxygenation. It was possible 
to open the respirator at hourly intervals throughout the day and 
apply hot foments to the chest. By the tenth day in the respirator 
the patient was able to stay out for two half hour periods daily 
while attempts were made to release the tight pectoral muscles and 
mobilize the thorax. The respirator was discontinued after being 
used for 23 days. Chest excursions eventually became good 
although some shortening of the pectoral muscles persisted. The 
spine remained rigid due to the impossibility of applying treat- 
ment for spasm to this area while the patient was in the respirator. 
After 18 months hospitalization, one leg remained completely 
paralyzed, the shoulders remained weak and the abdominal and 
spinal muscles showed severe residual weakness. Joint contractures 
had been prevented and the patient was able to walk fairly well 
without assistance. 
Patients who must be treated in respirators for tong periods of 
time usually tend to become severely crippled from contractures. 
The chest muscles also were observed to be tender and sensitive 
for weeks or months in patients who have been in the respirator. 


Our experience with respirator cases has been disappointing in 
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that these patients succumb readily from minor causes and seem 


unable to withstand complicating infections. 


BULBAR POLIOMYELITIS 


Paralysis of the respiratory center in the medulla proved to be 
a highly fatal condition. All of the seven patients in this series 


with such involvement died. It is commonly stated that respira- 


tions in the bulbar patient tend to become irregular in rate and 


rhythm. This did not appear true in our cases. Respirations were 


regular as long as the patient was able to breathe, and no diffi- 


culty with synchronization was encountered in the two bulbar 


patients who had to be placed in the respirator because of paralysis 
of the chest muscles. The cyanosis which appeared in these 
patients was associated with falling blood pressure and weak rapid 


pulse suggestive of circulatory failure. The respirator did not 


relieve cyanosis and did not restore spontaneous respirations in 


either of the two patients in which it had to be used. 


The most common form of bulbar poliomyelitis paralyzes the 


cranial nerve nuclei and causes ocular muscle disorders, facial 


weakness, nasality of voice, pooling of secretions in the throat, 


regurgitation of fluid through the nose and difficulty in swallowing. 


These symptoms frequently precede respiratory center involvement 


and are warning signals. In this group of 368 patients, cranial 


nerve symptoms appeared in 73 (19.8 per cent) of the cases. 


The upper cranial nerves down to and including the eighth 


nerve innervate the ocular, facial and masticatory muscles, and 


paralysis of these nerves does not directly affect breathing. Those 


of the lower group, below the eighth nerve, concern voice and 


swallowing, and paralysis of these nerves creates problems in the 


management of respiration. Of the 73 patients with bulbar cranial 


nerve involvement the upper group were affected in 13.7 per cent 


and the lower group in 54.8 per cent, while in 31.5 per cent there 


Was a combination of involyment of both the upper and lower 


groups. In 20 patients the total paralytic involvement was limited 


to the cranial nerves and none of these patients died, but in the 


remaining 33 patients other parts of the nervous svstem became 


paralyzed in addition to cranial nerve affection, 


One of the problems in the bulbar patient is to keep the throat 


clear of accumulated secretions which cannot be swallowed and 
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which interfere with breathing. This is satisfactorily accomplished 
by frequent suctioning with a soft rubber catheter. It had been 
difficult to account for the excessive amount of secretion which 
collects in the throat until in one case it was discovered that 
secretions were welling up from the stomach. It is now believed 
that much of the secretion comes from the esophagus. In several 
patients it was demonstrated experimentally that water intro- 
duced by catheter into the esophagus would not flow into the 
stomach but could easily be retrieved from the esophagus with a 
syringe and catheter. In the presence of paralysis of the esophagus, 
food and fluid should be kept out of the patient's mouth so as to 
avoid aspiration into the lungs. Prone postural drainage, lowering 
the patient's head over the edge of the bed, proved helpful in clear- 
ing the throat and esophagus. .\s soon as the patient demonstrated 
ability to swallow and retain small amounts of fluid, the passage of 
secretion into the stomach was encouraged by elevating the head or 
sitting the patient up. 
Spasm of the muscles of the neck and chest was found to be 
a complication in many bulbar cases. Chest muscle spasm was 
associated with bulbar disease in 21 (28.8 per cent) of the 73 
bulbar cases. Occasionally, spasm of the posterior neck muscles 
was of such severity as to cause head retraction and this interferes 
with swallowing. Spasm of the jaw muscles affects the ability 
to open and close the mouth, thus interfering with swallowing. 
The following case report is illustrative : 
atient C. S., male, age 10 years, onset of poliomyelitis July 28, 
1946. Spinal fluid finelings: protein 73 mgs. per cent; cells 44 per 
cu. mm. At the height of the disease on the fourth day, there 
was slight convergent strabismus of the eyes, mild nasality of 
voice and slight facial weakness, symptoms which were due to 
palsy of the cranial nerves. No muscle weakness developed other- 
wise. The jaws were tightly adducted and could be pried apart 
only one-half inch. When the patient attempted to open his mouth 
the mandible moved to the right and this condition was interpreted 
as due to spasm of the masseter muscles, particularly the right. 
Hot packs applied to the face considerably relieved the spasm of 
the jaws within 10 days, but slight spasm persisted for three 
months. When the patient was last examined on April 20, 1948, 
21 months after the onset, slight facial weakness was still present 
but the jaw muscles were normal. 


The paralyzing effect of poliomyelitis in bulbar cases was found 
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frequently not confined to the bulbar area but also involved the 
spinal cord. In 9 of the bulbar cases the cervical or thoracic spinal 
cord was diseased with resulting weakness or paralysis of the 
chest muscles. These patients fatigued readily and in one instance 
it was necessary to use the respirator. This was accomplished 
satisfactorily. 


POLIO-ENCEPHALITIS 


Involvement of the cerebrum proper was regarded as one mani- 
festation of poliomyelitis rather than as a separate disease. Of the 
368 patients in this study 26 showed signs of encephalitis, and 
this was believed to account for death in 7 (38.9 per cent) of the 
18 fatal cases. 

Respiration appeared to be affected in a characteristic manner. 
Karly the patients were observed to be fretful and irritable but 
without breathing changes. Later there was a tendency to lapse 
into listlessness and apathy. At this stage respirations became 
irregular in rate, depth and rhythm, and resembled Cheynes-Stokes 
breathing. There was no cyanosis at this stage. A few patients 
expired in this listless state. In most cases, with further invasion 
of the sensorium, the patients became anxious and excited and 
developed a fear of impending death. This was followed by de- 
lirium, confusion, restlessness and unconsciousness. In some cases 
the respirations then became regular but stertorous. At this stage 
the patients developed a mottled cyanosis that was not relieved 
by the administration of oxygen. 

Of the 26 patients with encephalitic symptoms, there was in- 
volvement of other parts of the nervous system in 96.1 per cent, 
as evidenced by muscle weakness or paralysis. In two cases, with 
apparent bulbar and high spinal cord involvement, an attempt 
was made to place the patient in the respirator. This was un- 
successful as the patient would not cooperate and the respirator 
could not be synchronized with the patient’s own breathing. As 
a result of the experience with this and other groups of patients of 
this type it is believed that the respirator is contraindicated in 
cases where encephalitic symptoms supervene or become  pre- 
dominant, 
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SLALOCK OPERATION FOR CONGENITAL CyANosis. (Lyon 
Chirurgical, 44: 129, March-April 1949). Santy and co-workers 
performed the Blalock operation on 23 boys and 22 girls, between 
the ages of 23 months and 15 years, from a group of 100 children 
with congenital cyanosis. The operation was performed only in 
those children in whom deficient pulmonary circulation had been 
diagnosed on clinical and roentgenologic examination. In one case 
in which the Blalock operation was attempted, it could not be 
performed because no pulmonary artery was present on the 
surgically treated side. In all patients operated on the subclavian 
artery was used for the anastomosis with the pulmonary artery. 
As a general rule the anastomoses were carried out by the end to 
side technic. The anastomosis of the subclavian artery with the 
pulmonary artery by the end to end method of suture warrants 
satisfactory functional results and is to be considered safe in 
difficult cases in which the end to side method appears to be techni- 
cally impossible. There were 5 operative deaths, 3 from cardiac 
syncope, and 2 from diffuse venous hemorrhage. Five additional 
patients died in one to thirteen days after the operation, 2 of them 
from pulmonary edema, | from septicemia and 1 from empyema. 
In 3 operation failed, in 1 because of absence of the right pulmonary 
artery and in 2 because of the poor permeability of the anasto- 
mosis. The operation was successful in 32 patients with com- 
plete transformation of the clinical and roentgenologic symptoms. 
—Journal A.M.A. 
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CONGENITAL HEART DISEASES* 
Mautner, M.D. 
Wrentham, Mass. 

The history of the congenital heart diseases is readily divided 
into three periods. The first was devoted almost wholly to ana- 
tomical studies, the second to the genesis, which includes embry- 
ology and physiology ; the last to therapy. This article will consider 
the first and second periods only. 

The first period probably began with Galen to whom the exis- 
tence of the foramen ovale and congenital cyanosis was not 
unknown. Stenonis (1671) described a condition now called the 
tetralogy of Fallot. Sandifort, in 1777, described a similar type of 
heart. The first case of an isolated defect in the ventricular septum 
was described by Pozzi in 1673. Two hundred years ago interest 
in cyanosis started with Senac who explained this state as due to a 
nuxture of arterial and venous blood. Morgagni, on the other 
hand, stressed that cyanosis was produced by stagnation of blood 
in the lungs. At first Senac’s explanation was widely accepted 
almost to the exclusion of Morgagni’s ideas. But in 1826 Louis 
confirmed Morgagni’s interpretation and renewed its importance. 
Peacock, in 1854, first demonstrated that cyanosis in many children 
develops at a later stage; that the blueness appears only aiter the 
onset or aggravation of the heart failure and is due to the faulty 
pulmonary circulation. Later it was established that persistent 
cyanosis is caused by dilatation and enlargement of the peripheral 
capillaries. This was observed on the ocular fundi by Holloway 
(1912) and in the fingers by Jansen (1920). 

Many methods and instrumental devices have been employed for 
diagnosis. Of all methods, the value of percussion and auscultation 
can not be over-estimated. Taussig, in her textbook, depends 
chiefly on X-ray and fluoroscopy examination, Castellanos intro- 
duced contrast filling of the large vessels with diodrast. Catheter- 
ization of the heart chambers and the large vessels was introduced 
by Forssmann and ©. Klein and applied in the diagnosis of con- 
genital heart diseases by Cournant, Dexter and others. By this 
procedure the pressure and oxygen saturation in different parts 


*Paper read before the Medical Circle, New York Academy of Medicine, May 1949 
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of the heart are determined and this information contributes to an 
exact diagnosis. Roentgen-kymography, as improved by the 
method of fluorocardiography, introduced by Henny, Boone and 
Chamberlain, later modified by Luisada and Fleischner and others, 
is another useful method. 

The second period contained outstanding contributions by Meyer, 
Rokitansky and Spitzer. The leading pediatrician of his time, 
H. Mever, in 1857, wrote a treatise on the transposition of the 
large vessels and concluded that merely a defect in the rotation oi 
the vessels themselves accounted for these congenital malforma- 
tions. Rokitansky (1875), on the other hand, stressed that it was 
chiefly a defect of rotation of the septum in the arterial truncus. 
For the first time the emphasis was placed on the embryology 
of the heart and the large vessels. This theory was welcomed 
with great enthusiasm but very soon objections appeared. Born, 
His and others showed that the last part of the ventricular septum 
which comes to be closed is not supplied by the ventricular but by 
the truncus septum. 

| had the opportunity, in 1920, to observe a boy in the Vienna 
Karolinenkinderspital who had a maliormation of the heart with 
dextrocardia and intense cyanosis and a concomitant tracheoma- 
lacia. The autopsy revealed a cor triloculare with some septal 
remnants in the one large ventricle. The aorta and the pulmonic 
artery came from the right side. At that time Dr. Spitzer had 
devoted years on the embryology of the heart and I turned to him 
for an explanation of the anomaly that confronted us. His 
explanation of the specimen, published by Mautner and Loewy 
and enclosed together with photograph by Abbott in her atlas of 
congenital heart diseases, was that the right ventricular aorta has 
persisted. Some weeks later I had occasion to visit Dr. Spitzer 
with a more common case of malformation, a typical tetralogy 
of Fallot. The heart had been partly opened. Spitzer examined 
it carefully and predicted that it would have to have two pulmonary 
semilunar valves. This proved to be the case. 

Spitzer began to investigate why the mammalian heart is con- 
structed in such a complicated way. He compared it with the 
more simple heart of fishes and believed that respiration is respon- 
sible for the need of a double pump. Optimal oxidation is obtained 
when all the blood flows through the lungs. A simple division of 
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the heart by a septum would, therefore, not be sufficient without 
a switch from right to leit. This switch is accomplished by a 
torsion of the heart itself around its axis for 180°. The torsion 
occurs at an early stage of development when the division of the 
truncus is accomplished but the pulmonary veins are side-branches 
of the vena cava and reach the heart in a later stage of develop- 
ment. Spitzer demonstrated this normal torsion of the heart and 
the relation of the three proximal bulbus cushions A, B, and © 
to the different parts of the septa. Development of the cushion 
C is important in reptiles as long as the heart has two aortae, 
one from the left and one from the right ventricle ; the ventricular 
septum is not completed in reptiles. In the right ventricle two 
muscle ridges are visible which resemble a septum in systole only. 
The normal torsion of the mammalian heart is probably the reason 
for the occlusion of the “other” aorta of the right ventricle. The 


Mammals Reptiles Tetralogy 
two muscle ridges now become superfluous and are reduced to 
two small ridges, the crista supraventricularis and the trabecula 
septomarginalis. An incomplete torsion of the heart in an early 
stage of development prevents the occlusion of the aorta of the 
right ventricle, at least in its intracardial part, and the muscle 
ridges remain larger. In the tetralogy of Fallot, a common heart 
malformation, the intracardial out-flow of the right ventricular 
aorta remains open and combines with the aorta of the left ventricle 
and thus prevents the occlusion of the septum; the small pulmon- 
ary artery is a direct consequence of it. The truncus always con- 
tains four distal cushions, from which the truncus septum and the 
semilunar valves originate. In mammals two opposite cushions 
build up the septum and in both large vessels the remaining parts 
of the cushions build three valves. In reptiles three vessels are 
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present. Therefore, two septa are necessary, leaving over material 


for two valves in all three vessels. The two aortae are combined 
in tetralogy of Fallot, using up two-thirds of the truncus and leav- 
ing one-third only for a small pulmonary artery, resulting in three 
valves in the combined aorta and two in the pulmonary artery. 

The different types of malformation of the heart depend on the 
degree of torsion established and how much has been omitted. 
For the latter Spitzer uses the term “detorsion.”. When the 
torsion has not reached the stage associated with tetralogy, the 
ventricular septum becomes even smaller and the muscle ridges 
in the right ventricle increase. It would appear that these ridges 
are the septum and that the pulmonary artery arises from the left 
of it. This combined with an opened right ventricular aorta gives 
the impression of a transposition of both vessels. Spitzer has 
stressed that the many variations of heart malformations make it 
necessary to assume that partial situs inversus of the atria and of 
the aorta may also occur. Normally, the aorta develops from the 
fourth branchial artery, and the left subclavian from the fourth left 
branch. Persistence of the right aorta is not too rare in man. 
In the case of tetralogy the right ventricular aorta becomes closed 
somewhat more distally than in the norm. In more complicated 
cases more of this aorta may be present or even the entire abnormal 
aorta is developed. These are cases reported with both aortic 
arches persistent, causing breathing difficulties, ete. Sometimes 
one aorta is present, but the subclavian artery originates at an 
abnormal point, and may cause similar trouble. Gross has treated 
these by the simple expedient of tving off one of the vessels. 

Spitzer's four types of transposition do not cover all the possi- 
bilities and nearly every case differs in some details. This appears 
reasonable since torsion has so many variations. The cardinal 
point in Spitzer's theory is that transposition occurs by an incom- 
plete torsion of the heart itself and not by irregularities in the 
torsion of the vessels or the septa of the vessels. This torsion of 
the heart accounts for the twisting of the large vessels one around 
the other. 

Incomplete torsion of the heart explains transpositions, the 
tetralogy and isolated defects of the ventricular septum. Other 


. 


malformations do not depend on this “detorsion.” Even some of 


the ventricular septal defects must develop on another mechanism. 
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The incomplete torsion opens the upper part of the septum, in the 
region of the pars membranacea. It does not explain defects at a 
lower portion of the septum, the so-called “piercing” defects. This 
descriptive term was chosen because it was assumed that these 


deiects are found when the high left intraventricular pressure 
breaks through the septum, a very improbable event. Moencke- 
berg speaks about intratrabecular defects. The septum is com- 
posed of some parts which normally fit together but sometime- 
leave small apertures which become closed by muscle action 
Moenckeberg found such defects relatively often in young children 
but never in adults, and supposed that they closed spontaneously 
by endocardial growth. These defects are probably of the type 
which produce a very loud congenital murmur, which surprisingly 
enough may disappear completely. The following unusual case 
illustrates this port. 

One of female twins showed at birth a large heart and a very 
loud systolic murmur heard over the lower part of the sternum 
At approximately two months of age the heart, while under a 
fluoroscopic examination, suddenly shrank in size and the murmur 
disappeared and never returned. The severe crying of the infant 
may have played a part in muscular closure of the defect. 

Defects of the atrial septum are probably caused by other 
mechanisms. 

The ductus arteriosus remains patent when its usual closure 
immediately after birth is prevented. This is, therefore, strictly 
speaking, not a congenital state. Strassmann has shown that the 
duct springs from the aorta at an angle and that when respiration 
starts and the quantity of blood in the pulmonary artery increases. 
the angle between duct and aorta becomes smaller, the wall of the 
aorta acting as a valve to close the duct. Haberda believed that 
the muscles of the duct contract and thus close the duct directly. 
Others have attributed the closure to a coagulation of the blood 
in the duct following birth. It seems probable that all three mech- 
anisms are effective. -\ny disturbance of these mechanisms may 
produce a permanently patent duct 

The mechanism leading te coarctation of the adult type is well 
understood, Bonet described a newborn as well as an adult type. 
The duet is open in the newborn type and closed in the adult type. 
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The newborn type is usually associated with other severe cardiac 
malformations, whereas the adult type is probably associated with 
occlusion of the duct. The muscles of the duct normally disappear, 
the duct being reduced to connective tissue only. Sometimes this 


change extends into the aorta at the site of origin of the duct, 
raising, however, no obstruction to blood flow. Since this connec- 
tive tissue ring does not keep in step with the growth of the aorta, 
stenosis ensues. The stenosis becomes more marked at puberty 
when heart and aorta receive a special impetus in growth, This ts 
the reason why this type of coarctation does not exist in the new- 
born. 

Some malformations seem to be the result of fetal endocarditis. 
(serman measles in the pregnant mother is now recognized as a 
cause of severe cardiac malformation. Other virus infections, 
especially measles, may act in a similar way. Hagstromer has 
recently claimed that measles may cause malformation in the fetus 
i an immune mother exposed to measles. The two cases of 
malformation of the heart following German measles of the preg- 
vant mother which | have seen at autopsy were of a type which 
suggested an endocarditis and had small resemblance to the mal- 
formations of Spitzer's series. One showed a stenosis of the 
pylmonary valve with a septal defect. It differed from the 
tetralogy in that it showed a marked valvular change and the 
pulmonary artery was normal in size. It seems likely that endo- 
carditis affected the valve in a stage of development of the heart 
when the septum was not completed and the stenosis prevented the 
normal occlusion of the defective septum. Many years ago I saw 
a child born to a mother who had acute endocarditis. The new- 
horn showed the typical excrescences at the mitral valve observed 
in adults with this disease. Isolated occlusion or severe stenosis 
of the valves without other complications may be the sequel of 
fetal endocarditis at a later stage when the septa are completed, 

Lutembacher’s syndrome, the congenital stenosis of the mitral 
valve combined with a defect of the atrial septum has also been 
mterpreted as the sequel of endocarditis,with mechanical preven- 
tion of the occlusion of the atrial septum. llowever, Dressler and 
Roesler doubt this interpretation and consider the defect of the 
atrial septum the primary abnormality 
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Serous MENINGITIS IN EpipeMic PLEURODYNIA. (Schweizer- 
ische medizinische Wochenschrift, Basel, 79, 241, March 19, 
1949). Gsell reports 7 cases of serous meningitis complicating 
epidemic pleurodynia in 5 patients between the ages of 16 and 
40 and in 2 children aged 5 and 7. These cases occurred in 
the Swiss canton of Saint Gallen during the summer and autumn 
of 1948. The term mvalgic meningitis has been suggested for this 
type of virus meningitis. Serous meningitis may occur in single 
cases of familial epidemic pleurodynia as in 1 of the author's cases 
in a family of 10 with pleurodynia, or it may occur sporadically 
without additional incidence in the same household as in 4 of the 
author's cases. In all 7 patients the meningitis occurred during the 
second bout of the disease between the third and sixth day. The 
clinical picture corresponded with that of a more or less intensive 
meningitis without pronounced psychic changes. There were no 
encephalitic complications; the maximum cerebrospinal fluid cell 
count varied from 17 to 408. Neutrophils were predominant in 
the cerebrospinal fiuid in the early stage and lymphocytes in a 
later stage. There was a slight increase in the albumin content ; 
the sugar content was normal. The blood picture showed a 
tendency to leukopenia. The blood sedimentation rate was only 
slightly increased. The duration of the meningitis varied from 
one to three weeks. All patients recovered without any sequelae. 
Treatment consisted of rest in bed, lumbar puncture and adminis- 
tration of analgesics. Chemotherapy and antibiotics are of no 
value. The increased meidence of epidemic pleurodynia in Central 
Europe during the last vear is emphasized.—Journal AM 
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NAPKIN DERMATITIS CAUSED BY AMMONIACAL 
URINE. TREATMENT WITH METHIONINE 
Lovis S. M. D. 

Yonkers, N. Y 


This paper is an extension of previously reported studies! in 
which methionine was employed for the treatment of napkin 
dermatitis (known also as diaper rash and ammonia dermatitis ) 
affecting infants and young children. 

The clinical picture of napkin dermatitis is well-known and has 
been frequently described in medical literature. * According to 
Khame,’ the diagnosis is simple, the odor of ammonia always being 
present in a greater or lesser degree, depending on the concentra- 
tion in the urine. The lesions consist of inflamed areas in the 
region in contact with the diaper (inner thighs, genitalia, buttocks 
and lower abdomen) and are usually characterized by blebs and 
vesicles. If permitted to go unchecked they may develop into 
severe ulcerations, which are particularly troublesome in the exter- 
nal urinary meatus. Lesions may also develop on the infant's 
calves and heels. 

In many cases the disorder is also characterized by frequent 
evehical recurrences, and the excretion of a highly colored acid 


urine which stains the diaper.’ 


AMMONIACAL URINI 


ETIOLOGY OF 


\ccording to Cooke,’ ammonia is produced by the bacterial 
decomposition of urimary urea. The responsible organism is 
B ammoniagenes which occurs in the feces and finds a good 
culture medium for growth in the diaper wet with urine. 

This mechanism has received wide acceptance among physi- 
cians as being responsible for the formation of urinary ammonia. 
Clinical literature reveals, however, that there are other etiological 
factors which play significant roles in ammonia dermatitis, and 
toward which therapy should be directed. One factor appears to 
be the metabolic “balance disturbance” which results when the 
infant is fed excessive amounts of fat***"° — In such cases the 
ammonia is formed internally as a result of the metabolic disturb- 
ance and is often associated with constipation, irritability and 


other signs of gastro-intestinal disorder. .\llergic disturbances 


thor Director of Pediatrics ef the Profe<siomal Hospital in Yonkers 


553 


The 


3 
| 
| 2 
|| 
i] 


334 (,oLDSTEIN: Napkin Dermatitis 


have been described as being another etiological factor of perhaps 
even greater importance.’ It has been observed that ammoniacal 
urine occurs more frequently in artificially fed infants than it 
does among breast fed infants.** ' 

A later section of this paper will contain more detailed discus- 
sion of the mechanisms through which excess metabolic ammonia 
may be produced and excreted in the infant’s urine. 


TREATMENT 


In an earlier study’ it was noted that oral administration of 
thiamine (60 mg. daily in the infant's formula) was effective in 
clearing the urine of ammonia and in bringing about improvement 
in the dermatitis. Inasmuch as this effect could not be explained 
in terms of thiamine’s known vitamin activity, other substances 
(without vitamin activity) were tried in an effort to elucidate the 
mechanism of this action. Methionine was selected for trial 
because its structural configuration bears certain resemblances to 
that of thiamine; both contain sulfur, methyl and amino groups. 
Results were equivalent to those obtained with thiamine. 

A series of trials was made with choline and creatine, both ot 
which contain amino and methyl groups, but no sulfur. No 
response was obtained with these compounds, suggesting that the 
therapeutic activity of the thiamine and methionine is due to the 
presence of the sulfur contained in these molecules. 

In subsequent studies, methionine rather than thiamine was 
used because it is easily administered, has a more acceptable taste 
and odor, and produces less gaseous discomfort. 

A satisfactory response was obtained in a majority of cases in 
which methionine was employed, using a dosage of 3 grains daily. 
given in the infant's formula. If the dermatitis did not show 
improvement within one week after therapy with methionine was 
instituted, the dosage was increased to 6 grains daily. A group 
of 30 infants were given daily prophylactic doses of 3 grains of 
methionine starting at the age of two months and continuing for 
six months. At no time did these infants exhibit ammoniacal 


urine or napkin dermatitis. 
CASE STUDIES 


Since the publication of the first report.’ methionine has been 
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employed for the treatment of over 500 infants exhibiting ammo- 
niacal urine. Methionine, granulated* (10 per cent dl-methionine 
plus 90 per cent dextrose and lactose) was used in all cases. One 
teaspoonful of methionine, granulated, contains 3 grains of methi- 
onine, which represents the daily dose for the infant under one 
year of age. For infants one to two years old, 11% to 2 teaspoon- 
fuls of methionine, granulated (containing 414 to 6 grains of 
methionine), are required daily. This preparation is soluble, 
palatable and stable under adverse weather conditions; it mixes 
readily in the daily milk formula. 

Of the more than 500 cases treated with methionine, granu- 
lated, therapy was successful in all but three. The ammonia 
consistently disappeared from the urine in three to four days; 
napkin dermatitis and ulcerations (including those of the external 
urinary meatus) cleared up in seven to ten days. Therapy was 
continued for at least one week. With the appearance of cyclic 
recurrences, methionine, granulated, was prescribed for another 
week or two. Application of zinc ointment was the only local 
therapy employed. 

The three cases of failure were noted as follows: one infant 
refused the formula because of flavor; a second vomited the for- 
mula; the third developed a generalized macular dermatitis indica- 
tive of a sensitization reaction similar to that observed following 
the administration of sulfonamides. Sensitization to amino acids 
is generally considered highly unlikely; this case represents an 
instance of such sensitization. In these three cases, 60 grains of 
thiamine were substituted for the 3 grains of methionine, and 
excellent results were obtained. 


FIVE ILLUSTRATIVE CASE REPORTS 

Case 1. D. H. was a male infant who had an uneventful neonatal 
hospital stay. On the tenth day, however, a very fine, generalized 
maculopapular dermatitis was observed. With the onset of the 
rash, the infant became irritable, developed frequent and_pro- 
longed attacks of hiccough, strained for long periods at stool, 
and cried strenuously from six to nine o'clock every evening. His 
formula, which consisted of evaporated milk, was changed to 


*The methionine, granulated, used was Metiogran, a product of The Debruille 
Chemical Corporation, 1841 Broadway, New York 23, N. ¥ 
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double-boiled whole milk (the milk is heated for 2 hours and the 
coagulated protein is skimmed off the top), with subsequent 
ameliogation of symptoms. At two months of age, many discrete 
papules and papulo-vesicles appeared on the cheeks (mild infan- 
tile eczema). Growth and development continued normally. At 
eleven months of age, he secreted dark yellow, ammoniacal urine 
which stained the diapers and produced a diffuse erythema of the 
napkin region. The pungent odor of ammonia pervaded the atmo- 
sphere of his crib and room. These symptoms persisted until he 
was one year of age. At this time one teasponful of methionine, 
granulated, was added to his daily milk ration. Within three 
days, the ammonia disappeared. The dark yellow color of the 
urine persisted. 

Case 2. FE. D. was first seen at one month of age. He exhibited 
a generalized erythematous macular dermatitis plus numerous 
impetiginous lesions on the torso. There was considerable oily 
scaling of the scalp. He cried frequently, had frequent hiccough, 
and strained so forcibly at stool that his face became quite red. 
At eight months of age, postauricular intertrigo (Jugelmass’ 
sign) became apparent. When he was one year old, he secreted 
dark yellow urine which was strongly ammoniacal. One tea- 
spoonful of methionine, granulated, was added to his total daily 
milk ration, Within two days, the ammonia completely dis- 
appeared. The dark yellow color of the urine continued. 

Case 3. J]. F. was said to be a very hungry infant. She cried 
frequently and demanded feedings every hour or two. She would 
finish her bottle and fall asleep, only to awaken one hour later, 
crying, drawing up her legs, and mouthing as though hungry. 
There was no history of a primary milk rash on the tenth day. 
Hiccough appeared frequently and she strained strenuously at 
stool, At two months of age, multiple lichenoid papules were 
observed on the cheeks, as well as a fine macular dermatitis 
on the neck. At seven months of age, she had occasional ammo- 
niacal urine and moderate napkin dermatitis. The following 
month, the urine became dark yellow and was strongly ammoniacal. 
One teaspoonful of methionine, granulated, was added to her 
daily milk ration. Within two days, the ammoniacal edor com- 
pletely disappeared. The dark yellow color of the urine persisted. 
Case 4. C. G. was a one-month-old male infant who was con- 
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stipated, cried all day long, exhibited frequent hiccough, strained 
at stool, and cried when he voided. At two months of age he 
vomited frequently. On the cheeks were many papulo-vesicles. 
At one year of age the urine became darkly colored and smelled 


strongly of ammonia. On two occasions he passed bright red 
blood in the urine. There was neither napkin dermatitis nor 
obvious ulceration of the external urinary meatus. In two days 
following the institution of therapy with methionine, granulated, 
the urine became ammonia-free. There was no further recurrence 
of hematuria. Therapy with methionine, granulated, was con- 


tinued for one month. 

Case 5. D. W. was seen for the first time at nine months of 
age. Multiple erythematous papules were present on the abdo- 
men and scrotum. There was obvious ulceration of the external 


urinary meatus. The mother described a generalized dermatitis 


which had appeared on leaving the hospital on the tenth day, but 
there was no further history of eczema during infancy. At eight 
months of age, the urine became strongly ammoniacal and there 
was ulceration of the external urinary meatus. One teaspoonful 
of methionine, granulated, was added to the daily milk ration. 
Within two days, the urine became ammonia-free; in one week 


the ulcer of the external urinary meatus was healed. 


DISCUSSION 


The kidneys have been recognized as the most probable site of 
ammonia formation.’ The chief source of the excess observed in 


the urine appears to be glutamine which breaks down to produce 


ammonia as a defense against acid intoxication.” * 

Considering, then, the view that ammoniacal urine is produced 
by excessive intake of fat, it would seem that acidosis and ketonuria 
occur when the infant cannot completely oxidize the fatty acids 
released during fat metabolism. There is a loss of alkali from 
the blood and body tissues, and ammonia is formed to neutralize 
the excess acid. Thus, it has been observed that ammonia excre- 
tion can be lessened or eliminated by reducing the fat intake and by 
the administration of carbohydrate, protein or alkali.® ° 

The effect of methionine as an inhibitor of ammonia excretion 


is probably due, at least in part, to its glycogenic function. Butts 
and his co-workers™ " have shown that certain amino acids are 
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glycogenic and therefore effective in combating experimental 
ketonuria. It seems reasonable to assume that the ingestion of 
methionine will result in the production of carbohydrate, thus 
sparing other metabolites, and reducing the likelihood of acidosis. 

Over and above all of the foregoing (though undoubtedly re- 
lated to it), another etiology can be considered for ammoniacal 
urine, namely, that it is a manifestation of certain allergic dis- 
turbances in the infant. 

Glaser has recently pointed out that the introduction of a 
foreign protein (as contained in cow’s milk or in any special 
formula) into the diet of the infant may be likened to the injec- 
tion of a foreign protein into an experimental animal. For both 
there will be an “incubation” period during which antibody for- 
mation takes place, and finally there will occur, anaphylaxis in 
the animal, symptoms of sensitization in the child. 

Starting at the day of birth, the infant is constantly being 
called upon to make adjustment to changes in diet and environ- 
ment. Sensitization reactions may occur as a result of over- 
indulgence in certain foods on the part of the mother during 
pregnancy, new foods or drugs passed to the infant through 
mother’s milk, changes in formula, and a change in environment, 
such as occurs when the infant leaves the hospital. Each change 
of this kind may be considered a critical period in the life of the 
infant, and these periods are often associated with dermatological, 
gastro-intestinal or upper respiratory disturbances, allergic in 
nature. 

Cohen and Rudolph"* have pointed out that respiratory disturb- 
ances caused by allergy in young children are characterized by 
periodic recurrences. Glaser’ notes that urticaria often occurs 
during the first few days of the infant’s life, and that colic may 
develop as an allergic reaction during the first few weeks and 
reappear periodically until the infant is about three months old. 
As the child grows older it begins to exhibit the symptoms of 
respiratory allergy. 

During any of these “critical periods” the infant may suffer 
from sneezing, nose block, coughing, straining at stool, hiccough, 
dermatitis and digestive disturbances. Such periods may be fur- 
ther characterized by ammoniacal urine and napkin dermatitis. 
In the majority of cases, on which this and the preliminary report! 
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are based, ammonia dermatitis appeared concomitantly with the 
allergic manifestations described. 

In view of the foregoing, a complete explanation of the manner 
in which methionine reduces and eliminates ammonia excretion 
probably cannot be given at present. Anaphylaxis has been shown 
experimentally to produce structural and functional changes in 
the liver."* "Damage to the liver may impair the ability 
of that organ to synthesize urea from ammonia, leading to an 
increase in ammonia excretion. Methionine is recognized as 
being valuable in the treatment of liver damage and may help to 
restore normal function in this respect. 

It seems not unlikely, also, that an allergic flare-up of the type 
described is associated with disturbances in protein metabolism 
leading in turn to an acidotic condition. In this circumstance, 
methionine would be effective, again, by virtue of its glycogenic 
activity. 

Note: It has been stated that sulfur appears to be required in 
the molecule, for therapeutic results to be obtained. In this con- 
nection, it is of some interest that Borsook and his associates,'® 
studying the metabolism of thiamine containing radioactive sulfur, 
found that the sulfur reappeared in the urine in neutral sulfur 
compounds and inorganic sulfates. 

A statement by Rosenberg’ is also of interest: “There is the 
possibility that organic chemical compounds containing sulfur 
belong to the class of protective foods and should be classified as 
vitagens. Sulfur-containing organic compounds act not only as 
structural building units, for example, in hair and nails, but are 
also of specific and functional importance for growth and mainten- 
ance of life.” 

SUMMARY AND CONCLUSIONS 

There are multiple causes for ammoniacal urine and napkin 
dermatitis in infants. Allergy appears to be an important etio- 
logical factor. Methionine and thiamine effectively inhibit the 
formation of excess metabolic ammonia and its appearance in the 
urine, 

More than 500 infants with napkin dermatitis have been treated 
with methionine, granulated (10 per cent dl-methionine plus 90 


per cent dextrose and lactose). Therapy was successful in all 
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but three cases. The excess ammonia consistently disappeared 
from the urine in three to four days. Napkin dermatitis and 
ulcerations cleared up in seven to ten days. In the three cases 
which could not be treated with methionine, thiamine was sub- 
stituted and good therapeutic results were obtained. 
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Mitk Emporism As Cause or Suppen rx INFANTS. 
(Annales Paediatrici, Basel, 171 313, Nov.-Dec. 1948). The cause 
of death is frequently obscure in sudden deaths in infants. Broncho- 
pneumonia, pneumonia and enlarged thymus are frequently men- 
tioned as causes. Marie says that clinical and anatomic observations 
have convinced him that there is a simple mechanism not con- 
sidered by earlier investigators, a milk or food embolism in the 
pulmonary airways. Such an embolism is produced by the aspira- 
tion of the gastric contents into the lung, which may occur in the 
course of vomiting or of regurgitation that may not even be ex- 
pelled externally. It is especially likely during vomiting in weak 
infants or in those with infections. The author describes the 
histopathologic changes caused by the milk or by the gastric con- 
tents in the bronchi and the alveoli and suggests that even if the 
definite cause of death has not been suspected, the proof may be 
furnished by careful microscopic study of the lungs—Journal 
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ANOMALIES AND DISEASES OF THE 
UMBILICAL CORD 
STEPHEN E. Pascucct, M.D. 
Abington, Pa 

The umbilical cord connects the fetus with the placenta and 
conveys fetal blood to and from the latter. It is formed from the 
abdominal pedicle of the embryo. It contains two umbilical 
arteries, the umbilical vein, the rudimentary allantois, the remnant 
of the omphalomesenteric duct and a variable amount of Wharton's 
jelly. The blood vessels are functionally closed, but are still patent 
anatomically for a period of twenty to twenty-five days. The 
umbilical arteries become the lateral umbilical ligaments; the 
umbilical vein, the ligament teres; and the ductus venosus, the 
ligamentum venosus. During this interval the umbilical vessels 
are potential portals of entry for infection, The amount of Whar- 
ton’s jelly determines the amount of granulation tissue which 
remains when the umbilical cord sloughs. 


ANOMALIES 


1. Congenital Omphalocele. This malformation has been desig- 
nated by many names, such as “hernia into the umbilical cord,” 
“umbilical eventration,” “amniotic hernia” or “exomphalus.” 

From the sixth to the tenth week of the fetal life the celomic 
cavity has a forward expansion into the base of the umbilical cord 
which contains loops of intestines. After the tenth week the abdo- 
men enlarges at an accelerated pace and the organs are withdrawn 
into it. If for any reason there should be a permanent dispro- 
portion in size between the viscera and the abdomen, the intestines 
and the liver may continue to remain out in the base of the umbili- 
cal cord. 

An omphalocele has a transparent membrane through which ihe 
intestine, liver, and possibly other abdominal organs, are directly 
exposed to view. It may be a few centimeters in size or it may 
be as large as a grapefruit. The stump of the cord is attached to 
the apex of the sac, over which the three umbilical blood vessels 
course to enter the abdominal wall. Loops of small intestine are 
almost always extended into the sac, while portions of the stomach, 


The author is Resident in Pediatrics, Abington Memorial Hospital, Abington, Pa. 


561 


~ 


562 Pascucct: Anomalies of the Umbilical Cord 


spleen, pancreas and the urinary bladder may also be displaced. 
Within the first twenty-four hours of life the sac wall is moist 
and pliable; after this time it tends to become shriveled, opaque. 


dried and somewhat friable. As such it is apt to rupture and be 


followed by evisceration and fatal peritonitis. Congenital anomalies . 


in other parts of the body, such as clubfoot, imperforate anus, hare- 


lip or hydrocephalus may be present. 


Treatment by any means other than immediate operation exposes 


the child to the risk of a fatal rupture of the thin sac with a spread 
ing infection of the abdominal wall. Without operation the mor- 


tality is extremely high, and most infants succumb within a few 


days. The surgical repair should be performed on the first day, 


preferably within the first few hours. [arly operation is advan- 


tageous because the stomach and intestines are not yet distended 


by food and gas, and hence the abdominal opening can be closed 
with less difficulty. 


Il. Cyst of the Umbilical Cord. This results from a large col- 
lection of Wharton's jelly which distends locally and gives rise to 
a cyst. It may occur within any portion of the cord, and particu- 
larly towards its attachment at the abdominal wall. It may be 
large enough to interfere with descent of the baby through the birth 
canal. If it appears at the base of the cord, there is no space 
between the cyst and the abdominal wall for proper placement oi 
the ties by the obstetrician. When this occurs, the ligatures must 
he applied distal to the cyst and the latter must then be surgically 
removed from the abdominal wall. The surgical procedure should 
be done within the first twenty-four hours of life, since there is a 
tendency towards rapid necrosis and sloughing. 

III. Patent Urachus and Cyst. In early embryonic life, the 
bladder normally extends up to the umbilical region, but subse- 


quently it descends along the anterior abdominal wall. During the 


downward migration its upper portion becomes more and more 


attenuated to form a narrow, tubelike urachus which subsequently 


becomes obliterated. If this entire tract persists, the urinary 


bladder retains an opening at the navel in postnatal life. If only 


a segment of the tract remains, a cyst develops external to the 


peritoneum somewhere between the umbilicus and the superior 


surface of the bladder. When the entire urachus‘is patent, there 


is a constant flow of urine from the umbilical region. The diag- 
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nosis can be established by means of dyes which are excreted 
through the urine by chemical analysis of the discharge and by 
roentgenography following the injection of iodide solution into the 
bladder or the instillation of lipiodol into the umbilical opening. 

Urachal cyst manifests itself as a deep, midline swelling below 
the navel which has a definite and broad attachment to the internal 
part of the ahdominal wall. Urachal cysts are apt to become 
infected and when they do so the clinical features are those of 1 
deep, midline abscess of the lower abdominal wall. Lateral roent- 
genograms can aid in making the diagnosis of a urachal cyst. 

Treatment of a urachal cyst or a patent urachus is not difficult 
if operation is performed before infection occurs. These operations 
should be done in such a way that the peritoneum is not opened, 
for if this precaution is heeded the dangers of peritonitis are largely 
avoided. 

IV. Persistent Vitelline Duct. The vitelline duct extends 
between the ileum and the yolk sac in the base of the umbilical 
cord, and remains as a sinus after the cord has been separated from 
the abdominal wall. In this way the intestine may attain an open- 
ing at the navel by way of a small mucosa-lined channel several 
inches in length. The persistent duct is occasionally the seat of 
inflammation but is more apt to be bothersome because of a dis- 
agreeable and malodorous discharge at the navel. 

The proper diagnosis may be readily suspected by local exam 
ination and by judicious probing. It can be established without 
doubt if injection of lipiodol into the tract shows a communication 
with the intestine by fluoroscopic or film studies. 

In treatment, the entire tract (including the umbilicus) must be 
excised ; it must be detached from the ileum and a suitable closure 
then made of the intestinal wall. 


TUMORS 
Tumors of the navel of various types are recorded but are rare. 
The list includes angioma, enteroteratoma, dermoid cyst, myosar 
coma and cysts of the urachal and omphalomesenteric remnants. 


GRANULOMA 


Granuloma of the umbilicus is the result of incomplete healing 
after separation of the cord. This is usually due to the presence 
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of saprophytic organisms which delays the separation of the cord 
and healing of the wound and this increases the liability of invasion 


by pathogenic organisms. It appears as a nubbin of tissue which 


projects from the umbilicus and interferes with epithelialization. 


The tissue is soft, vascular and granular, dull red or pink, and 


there may be an associated discharge. 


Treatment consists of cauterization with silver nitrate stick 


repeated until the base ts completely dry. 


HEMORRITAGE 


Hemorrhage from the navel may be due to improper ligation, 
traunia, weakness of the tissues, avulsion or separation of the cord. 


Hemophilia or hemorrhagic disease of the newborn may also be 


contributing causes. 


Prophylaxis is of most importance; the cord must be properly 


ligated at time of delivery, subsequently handled gently, and asepsis 


of the umbilical area maintained until healing is complete. Active 


treatment consists of religation of the cord, cauterization or appli- 


a cation of styptics and pressure compresses. Severe hemorrhage 
: requires immediate transfusion of blood properly typed and cross 
i matched, Vitamin Kk should be administered parenterally. Sutur- 
7 ing of the blood vessels may be necessary in some cases. 
s Hemotomas occasionally occur in the umbilical cord but require 
7 no treatment unless they are exceptionally large or interfere with 
i proper ligation of the cord. In this latter instance the hematoma 
Z should be evacuated, otherwise it is best left alone to mummify 
naturally. 
UMBILICAL HERNIA 
7 Umbilical hernias, as distinguished from omphalocele or hernia- 
tion into the umbilical cord, appear after a few days or weeks after 
a the stump or the cord has dropped off. This hernia is covered ; 
with true skin and not with gelatinous tissue as in the hernia into 
the cord. The hernia remains as a single rounded protrusion, 
ir rarely larger than a walnut, is early reducible, and becomes prom- : 
< inent when the child coughs or cries. It is usually symptomless, 
rarely strangles, and increase in size is uncommon. The cause of 
4 the protrusion is a weakness or imperfect closure of the umbilical 
ring. 
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Various devices have been used in the non-operative treatment 
of umbilical hernias. Perhaps most widely used is the adhesive 


strapping which is placed over the umbilicus after the hernia has 
been reduced and each side of the adjacent abdominal wall drawn 
over it. The use of a coin or button placed beneath the umbilical 


dressing has been condemned since it prohibits adequate approxi 
mation of the margins of the hernia. Adhesive strapping should 
not be applied unless the umbilicus is absolutely dry and healthy, 


and the adhesive must be removed every week for inspection of 
the skin and reapplied at a different angle if there is evidence of 
any dermatitis. The application of tincture of benzoin to the skin 


affords protection against such irritation and insures against better 


adherence of the tape. 
It is advised that if no appreciable improvement is noticed by 
the end of six months, surgical treatment is required which gives 


an excellent prognosis for permanent repair. 


INFECTION 


Since the advent of aseptic surgery, asepsis originating in the 
umbilical cord has become relatively rare. It still occurs 8cca- 
sionally, however, and the possibility should be borne in mind in 


obscure illness in infants. The pyogenic cocei and the colon bacilli 


have been the commonest invaders and invasion is by the umbilical 


arteries, vein or lymphatics. [Peritonitis may arise from direct 


extension. 

The child appears healthy for several days after birth, until it 
becomes evident by loss of weight, irritability, and in some cases by 
gastro-intestinal upset, that he is not doing well. Examination of 
the umbilical stump may reveal the cause; on the other hand, 
general sepsis can arise at this point without being evident of 
infection. The outlook is serious, It is apparent that prevention 
by careful aseptic treatment of the umbilical stump in the newborn 


is of utmost importance. 
. Treatment consists of systemic sulfonamide and/or antibiotic 


therapy, blood transfusions when necessary, and, if there is abscess 


formation, surgical incision and drainage. 


CARE 


It is customary to wait until the pulsation of the umbilical cord 
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has ceased before the clamp is applied. However, since duration 
of pulsation of the cord is very variable, long delay in clamping 
may lead to chilling of the infant. After clamping it should be 
firmly ligated with sterile thread or “cord ligatures” about two or 
three inches from the umbilicus and cut with sterile scissors an 
inch beyond the ligatures. Only a very small amount of blood 
should ooze from the cut end, and, if oozing continues, the cord 
must be religated. The cord stump should be wrapped in a sterile 
gauze sponge wrung out in alcohol or dusted with a drying powder 
and held in place by a flannel or gauze binder. 

It is essential to keep watch on the dressings throughout the first 
week and especially during the first few hours since any recurrence 
of oozing indicates either that the ligature has become insecure or 
tnat the infant is suffering from hemorrhagic disease or sepsis. 
The area around the umbilicus and the proximal portion of the 
cord are cleansed with alcohol and then covered with a fresh dry 
sterile dressing. If there is even slight moistness of the umbilical 
stump, topical application of a bacteriostatic powder, such as sul- 
fathiazole, is justified. The cord usually sloughs by the end of 
the first week of life, but a delay in separation is of no real clinical 
significance provided the area remains healthy. 
REFERENCES 
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PENICILLIN AEROSOLS IN PepIATRICS. (Archivos de Pediatria 
del Uruguay, Montevideo, 20: 86, Feb. 1949). According to 
Bauza inhalation of penicillin aerosol is the treatment of choice 
for bronchopulmonary infections when these are caused by bacteria 
sensitive to penicillin. He reports favorable results from admin- 
istration of nebulized penicillin aerosols in 7 patients, infants or 
children, with acute lung abscess, bronchiectasis and broncho- 
pneumonia. The inhalation was practiced twice daily in a dose of 
50,000 units of penicillin. The penicillin solution used was at a 
concentration of 25,000 units for 1 cc. of the solution. The treat- 
ment was administered for five to nine days. In some cases nebuli- 
zation of sulfamide aersols was used alternating with penicillin.— 


Journal A.M.A. 
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VOICE AND VOICE PROBLEMS IN CHILDREN* 
I. W. Karun, M.D. 
Brooklyn. 

Voice development and voice disorders of children have received 
little attention, Perhaps this may be ascribed to the fact that voice 
disorders are less frequent than articulatory problems, and the 
therapy for voice disorders is more difficult. 

The structures that are concerned with voice production are the 
larynx and the resonating cavities. The larynx, which houses the 
vocal bands, functioned originally as a valve to prevent foreign 
bodies from entering the respiratory tract. In the process of evolu- 
iion, the larynx has assumed an additional function, that of assist- 
ing in the activities necessitating great muscular exertion. This 
was achieved by effecting a firm closure of the glottis. The most 
recent function of the larynx, biologically speaking, is voice 
production for speech. 

In phonation, the vocal bands are approximated, leaving only a 
slit between them. When air is forced through the aperture, the 
vocal bands are set into vibration producing tone or a vocal note. 
These movements correspond to the pitch of the voice or the fun- 
damental tone. The average number of movements for a male 
voice is about 150 and for a female voice about 300 double vibra- 
tions per second. 

While the fundamental pitch of the voice is determined by the 
larynx alone, the characteristic tone peculiar to the speaker or 

singer is supplied by the resonating cavities. The vibrations of the 
vocal bands set up disturbances in the air column of the larynx, 
pharynx, nose, nasopharynx, mouth and possibly the sinuses. The 
shape, size and texture of these resonating cavities determine the 
quality of the voice. They select and modify particular overtones 
or partials of the fundamental or cordal tone. Certain overtones 
are amplified and others dampened, until there is produced the 
complex tone which we identify as the voice of the individual. 

The first and most primitive process of phonation is the birth 
cry. Many interpretations have been given to the birth cry. Some 
claim that it is the cry of resentment at being deprived of the pro- 
tective custody of the mother’s womb. Its function, however, is 


*From the Speech Clinic of the Pediatric Department of the Brooklyn Jewish Hospital 
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physiological, having to do primarily with the establishment of 
normal respiration and oxygenation of the blood. 

Crying consists of a deep, rapid inspiration followed by a pro- 
longed even or interrupted expiration causing the vocal cords to 
vibrate. This is the first sign of an organ involved in speech pro- 
ducing sounds. It is found that crying occurs as early as six 
months in the prematurely delivered fetus, and there were reported 
cases of fetal erving—vagitus uterinus. 

The ery, aside from being the first indication of the use of an 
organ concerned with speech, also has diagnostic values. One recog- 
nizes the healthy vigorous cry of the full term newborn. the low 
whining type of ery of the premature infant, the stridulous cry of 
laryngeal obstruction, the hoarse, harsh, raucous ery of the cretin, 
and the cephalic, high pitched, plaintive, piercing ery which ceases 
as sharply as it begins and is indicative of increased intracranial 
pressure. 

As early as the second week, the infant's erving becomes differ- 
entiated in its tonal quality. The experienced mother and the ex 
perienced nurse learn to distinguish the cry expressive of hunger, 
thirst, physical discomfort, pain’or fatigue. Later on. crying may 
become purely an emotional event or a weapon for controlling the 
child’s immediate environment. 

With the onset of speech, unless there are marked abnormalities, 
little attention is paid to the voice of the child. Normal speaking 
voice has adequate loudness, clearness of tone, pitch appropriate 
to age and sex, slight vibrato and meaningful, graceful inflection.’ 
In defining a voice disorder it is feasible to divide them into three 
categories: 

1. Vocal defects that are due to laryngeal abnormalities, either 
organic or functional. Organie abnormalities include congenital 
anomalies of the vocal cords, defects of the glottal edges as a result 
of infection or nodules, and neurological or neuromuscular ab- 
normalities interfering with the function of the vocal folds. The 
symptoms are predominantly hoarseness or aphonia. 

The functional abnormalities include dysphonias caused by poor 
habits of vocalization or by emotional disturbances. The symptoms 
vary and have been described as breathy aspirate tone, loudness 
and tenseness, monotony of pitch and intensity, exaggerated 
changes in pitch and_ intensity, Mappropriate pitch, inadequate 
loudness, intermittent vocalization and complete loss of voice. 
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2. Vocal defects that are due to abnormalities in the resonators. 
These abnormalities include rhinolalias mainly. Khinolalia aperta 


is caused by cleft palate, paralysis of the velum, or inadequate 
Khinolalia clausa is caused 


neuromuscular control of the velum. 
by obstruction in the nasal passages such as hypertrophied adenoid 


tissue, deviated septum or neoplasms. The unpleasant vocal quality 


in rhinolalia aperta is what ts commonly termed nasality. The 


nasality may vary in degree all the way from slight nasalization on 


the vowel following or preceding a nasal sound to complete nasal 
emission of all sounds. Vocal symptoms in rhinolalia clausa may be 


divided into two classes depending on whether the nasal obstruc- 
tion is in the posterior or anterior part of the nares. If the obstruc- 


tion is in the posterior part, as in the case of adenoids, the nasal 


sounds usually become something approaching b, d and g sounds. 


If the obstruction is in the anterior nares, there is usually a muf- 


BOY GIRL 


Changes in singing woice at puberty (Seth and Guthrie) 


1. 


Fig 


fling of the nasal sounds m, n, ng, and a tendency for all the other 


sounds to be nasalized. 
. 3. Another group of vocal defects is a part of a larger patho- 
These defects are the typical vocal patterns 


logical syndrome. 
perceived in the hard of hearing, the deaf, the spastic, in certain 
types of the feeble minded and in children with endocrinopathies. 


The voice of the hard of hearing and deaf is usually extremely 


monotonous in pitch and loudness and almost inhuman in quality. 


The voice of the spastic is monotonous, hence, husky, and inflee- 
In low grade, feeble 


tional changes are achieved with difficulty. 
nunded children, especially in the mongoloid types, the voice is 
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husky. High pitched voice in the male may be an indication of 


enuchoidism. Hoarseness may be a symptom of hyperpituitarism ’ 


or an indication of hyper- or hypothyroidism. 


Under voice disorders, we may also include the changes in voice 


that occur during puberty. The changes are primarily physiologi- 


cal but added factors may be endocrine and emotional. In boys, 


the voice may become hoarse and- raucous with a tendency to 
“break” into falsetto notes higher than those which were normal 


before the change began. 
In girls there may be a break iato the lower notes. However, 


the vocal change is usually earlier and more rapidly and more 


smoothly completed than in boys.* (Fig. 1.) 


While after puberty there is a marked difference between the 


voices of the male and female, there is a question whether during 


the pre-puberty period the voices of children can be differentiated 


according to sex. Curry® states that in children the voices of the 


two sexes are more similar than after puberty. The opinion of 


trained speech clinicians is that in children before puberty, one 


cannot tell the sex of a child by his voice. 
In the Speech Clinic of the Jewish Hospital (up to the age of 13) 


we ran an experiment to determine whether or not one could tell 


the sex of a child by his voice. A group of children, ln VS and girls, 


were placed behind a sereen. The person in charge of the group 


assigned a number to each child. Each child was asked to recite 


the same line. About 20 feet away were seated 5 members of the 


staff of the Speech Clinic, a clerk from the office, and a nurse from 


the hospital—7 in all. As the number was announced, the child 


read the line from behind the screen and each listener wrote the 


number and next to it noted the sex adjudged from the voice. 


There were two groups, each tested on a separate day. In the 


first group there were twelve children, 6 boys and 6 girls. The 


boys’ ages were 6, 10, 11, 12, 12, 12. The girls’ ages were 6, 7, 


8, 9, 10, 12. Seven judged the 9-year-old girl as a male. Two 


judged the 7-year-old girl as a male, two judged the 10-year-old 


girl as a male, and two judged the 6-year-old male as a female. 


In the second group, there were seven children, 3 bovs and 4 


girls. The boys’ ages were 6, 7, 8. The girls’ ages were 5, 6, 6, 7. 


One tester made a perfect score. Two judged one of the 6-yvear- 


old girls as a male, three judged the other 6-year-old as a male and 
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one judged the 7-year-old girl as a male. No male children in this 
group were judged as females. 
A composite table of the two groups of children quoted is given 


below : 


FEMALE 


Age 5 6 7 8 9 10 12 
Number cases l 3 2 l 1 ] 1 Total 10 
Number errors i) 5 3 0 7 4 0 17 


Age 
Number cases 


1 1 l | 3 Total 9 
Number errors ) ? 


2 4 0 0 0 ( 


As it can be seen from the above tables, we had ten’ female 
children and seven testers. Therefore the total possible number 
of errors is 70. If only the laws of chance determined the choice, 
then there should have been 50 per cent of errors. Hence, the 
total probable number of errors should have been 35. Actually, 
there were 17 errors, or 48 per cent of the determinations were 
in error. 

In the male group there were nine boys and seven testers. There- 
fore we have a total possible number of errors of 63, or a total 
number of probable errors of half that number, or 31.5. Actually, 
only two errors were obtained. Therefore, only 6 per cent of the 
determinations were in error in this group 

It is interesting to note that the nurse and the office clerk made 
the same type and the same number of mistakes as the speech 
clinicians. In addition, from these limited experiments, several 
deductions suggest themselves. First, it would appear that it is 
possible to judge the sex of a child by his voice. Second, it is 
evident that where mistakes were made, it was predominantly to 
label a voice that belonged to a female as that of a male. Finally, 
it would appear that the child’s voice leans toward the quality 
which we subjectively ascribe to be the characteristic of a male 
voice. 

The author wishes to express his appreciation to Dr. Gladys Reid and 
Miss Millicent Strazzulla, for their assistance in the preparation of this 


paper. 
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Natuan, P. W., AND RANsFoRD, P. M.: SIGNIFICANCE OF 
CONVULSIONS IN INFANCY. (British Medical Journal, 2:421, 
Aug. 20, 1949). 

The authors compared a group of 200 patients being treated for 


epilepsy as out-patients with 200 other patients who were being 


treated for other conditions or were supposedly well. The authors 


divided both groups according to age into two divisions, as follows : 


those between 2 to 15 vears and those from 15 to 35 years. Of 


the control subjects 2 per cent in each age group had had infantile 


convulsions. Of the 100 epileptic subjects from 2 to 15, 34 had 
had infantile convulsions, and of the 100 from 15 to 35, 14 had 


had infantile convulsions. Hence, convulsions within the first 


two years of life are to be taken as a manifestation of epilepsy. 


and that the subject so afflicted is likely to have a recurrence of 


fits in later life. It also seems that the recurrence is likely to show 


itself before the fifteenth year. The authors feel that any child 


having convulsions should be treated with anticonvulsant drugs 


for a prolonged period, and possibly for years. 
A. Brescta, M.D. 


KAPLAN, M. Z.. AND Powererr, A. C.: Prorevs VULGARIS 


MENINGITIS. (American Journal of Diseases of Children, 77 454, 
April 1949), 


A nine-year-old girl was admitted to the hospital with symptoms 


of stiff neck and headache. She gave a history of having had 


intermittent left otitis media for about five vears and recently the 


left ear became tender and developed a discharge. On admission . 


Pa the examination revealed temperature of 104° F., papilledema, 
“ reddened right ear drum; left aural canal was so edematous that 
7 the drum was not visualized, posterior and anterior cervical nodes ‘ 
were enlarged and tender, and the neck was stiff and rigid, Neuro- 
pe logic examination revealed the presence of the Kernig and Brud 
rf zinski signs. The spinal fluid was under 550 mm. of water pres 
a sure containing 2,330 W.B.C. with 96 per cent polymorphonuclea 


cells. The child was presumed to have pneumococcus meningitis 
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and was treated with penicillin intrathecally and intramuscularly. 
The patient showed no improvement and developed a paralysis of 
the left facial and left abducens nerves. A simple left mastoidec- 
tomy was then done followed the next day by exploration of the 
petrous pyramid. A small cholesteatoma and two abscesses were 
seen along the external wall of the canal and sinus. A thrombus 
was found in the lateral sinus which was thought to extend to the 
jugular bulb. All cultures grew P. vulgaris. The child did not 
improve, so streptomycin was added as another medication. How- 
ever, the temperature continued to spike. The thrombus of the 
left internal jugular vein was thought to be the cause of the septic 
temperature. The vein was ligated followed in two days by 
decided improvement. The child went on finally to recover after 
having had a bout of symptoms consistent with increased intra- 
cranial pressure which was thought to be due to the interference 
in venous return due to the thrombus and the ligation of the 
internal jugular vein. Micuaert A. Brescia, M.D. 


SHAPIRO, DiAGNosIs oF CONGENITAL HEART DISEASE 


M. J.: 
by Orpinary Meruops. (Radiology, 53:469, Oct. 1949). 

The author emphasizes the fact that 80 to 85 per cent of the 
cases of congenital heart disease can be properly diagnosed by 
the usual methods. The newer and more involved and some- 
times dangerous procedures, such as angiocardiography and 
catheterization of the heart, should be reserved for the unusual 
and complicated cases. The lesions of congenital heart disease 
are divided into two main groups-—-those with and those without 
cyanosis. The lesions without cyanosis include (1) Subaortic 
stenosis. (2) Anomalies of the aortic arch. (3) Coarctation of 
the aorta. (4) Patent interventricular septum. (5) Patent 
interauricular septum. (6) Patent ductus arteriosus and (7) 
Dextrocardia with situs transversus. The lesions with cyanosis 
include (1) Tetrology of Fallot. (2) Tricuspid atresia with 
underdeveloped right ventricle. (3) Eisenmenger’s complex. 
(4) Pulmonary stenosis. (5) Transposition of the greater ves- 
sels and (6) Truncus arteriosus. Subaortic stenosis is character- 
ized by a loud systolic murmur and thrill over the aortic area. 


There is a history of heart disease from birth or early infancy but 
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no history of rheumatic fever. The blood pressure is normal, 
there is moderate left ventricular enlargement and more or less 
left axis deviation. Anomalies of the aortic arch are not uncom- 
mon and usually give no symptoms. Diagnosis is made by 
X-ray examination, and angiocardiography may help. Coarctation 
of the aorta is more common in males and is characterized by 
hypertension, decreased blood pressure in the lower extremities, 
moderate left ventricular enlargement, murmurs over the enlarged 
collateral vessels, erosion of ribs, absence of the aortic knob and 
left axis deviation. Interventricular septal defect reveals a loud 
murmur over the lower end of the sternum, normal sized heart, 
slight enlargement of the pulmonary artery and normal biood pres- 
sure and electrocardiogram. Interauricular septal defect is char- 
acterized by physical underdevelopment, systolic murmur over the 
pulmonic area, enlargement of the right heart, pulmonary artery 
and its branches, hypoplasia of the left ventricle and aorta, normal 
blood pressure and right axis deviation. Patent ductus arteriosus 
is more common in females and is characterized by typical ma- 
chinery murmur, enlargement of the pulmonary artery and its 
branches with a prominent aorta, increased blood pressure, nor- 
mal electrocardiogram and the heart may or may not be enlarged. 
Tetrology of Fallot is characterized by increasing cyanosis from 
birth, systolic murmur from birth, normal sized heart with rela- 
tive right ventricular enlargement, diminished shadow of pul- 
monary artery and its branches and marked right axis deviation. 
Eisenmenger’s complex is much less common than the tetrology 
of Fallot and differs from it in that there is no pulmonary 
stenosis. Micnaer A. Brescia, M.D. 


FRiEDMAN, E., and SttvermMAN, L.: Tue Errect or Antinis- 
rAMINE MEbDICATION ON THE TUBERCULIN REACTION IN CHIL- 
DREN. (American Review of Tuberculosis, 60:354, Sept. 1949). 
The authors tested the effect of an antihistaminic drug ( pyriben- 
zamine) on the tuberculin reaction in 43 children ranging in age 
from five and eleven years. They used old tuberculin 1 :100,000. 
The children were first tested for positivity to the tuberculin. 
Several days later they were given 60 mg. pyribenzamine for two 
days and the tuberculin test was repeated and the drug continued at 
the same dosage for two more days for a total of four days. Five 
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controls were used in which the tuberculin test was repeated but 
the drug withheld. The test was repeated on ten children again 
using 240 mg. of pyribenzamine for a total of four days. The con- 
clusions were that the antihistaminic did not affect the results of the 
tuberculin test. This result furnished further evidence that the 
tuberculin type reaction is not influenced by histamine. It is usually, 
although not always, dependent on the presence of tuberculous 
infection, is independent of anaphylaxis, and from the present find- 


ings is not inhibited by antihistaminic medication. 
Micnaer A, Brescia, M.D. 


Morcan, E. A.: PENICILLIN IN THE TREATMENT OF PRENATAL 
Syrnitis. (Canadian Medical Association Journal, 61:275, Sept. 
1949). 

The author reports on the treatment of 58 cases of prenatal 
syphilis with a mortality rate of 15.5 per cent. Four cases were 
admitted to the hospital moribund and died before treatment 
could be started correcting the mortality rate to 9.0 per cent. Of 
41 cases treated with penicillin or combination of penicillin and 
stovarsol, three died for a mortality rate of 7.0 per cent. Of 
twelve cases treated with stovarsol alone, 2 or 16.6 per cent died. 
Of 38 infants who were treated with penicillin or combination of 
penicillin and stovarsol, all except four became serologically nega- 
tive in six weeks to eleven months, the average being five months. 
The dose schedule for penicillin is variable and varied from 
50,000 units per pound, as total dose, to 550,000 units per pound, 
the average being 138,000 units per pound as the total dosage. 
Stovarsol was given as follows: 0.25 gm. a day for the first week, 
0.25 gm. twice a day for the second week and then 0.25 gm. 
three times a day until the blood Wassermann became negative. 

° The patients were treated in the hospital for two days to initiate 
the treatment and Tor study, and thereafter were treated in the 
out-patient department. In the child over a year of age, the 

° penicillin was used as follows: three cases 1 to 2 million units, one 
case received 4 million units and 24 cases 5 to 10 million units. 
Penicillin effectively controls both the syphilitic infection and the 
intercurrent pyogenic infections, which before the days of anti- 


biotics were the principal cause of death. 
Micuaet A. Brescia, M.D. 
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R. AND Mozziconacci, P.: STREPTOMYCIN TREAT- 
MENT OF SEPTICEMIA AND MENINGITIS DUE To INTESTINAL. 
ORGANISMS IN INFANTS. ( British Medical Journal, 2:451, 
27, 1949). 

The authors report on 41 cases of septicemia due to gram 
negative organisms treated with streptomycin and sulfonamide. 
Sixteen cases without meningitis were treated with 12 recoveries, 


Whereas 25 cases of meningitis, with or without septicemia, resulted 


in only four recoveries. The infants ranged in age from 10 days 


to 15 months. ‘The clinical picture, no matter what the organism, 
presents the same general features, \t the onset the infection 
may be subacute, with failure to gain weight, or with diarrhea and 
vomiting that often ceases after a few days. There may be a 
persistent irregular fever, anorexia and progressive loss of weight 
Phe stools may indicate faulty digestion, In some cases the infants 
rapidly become dehydrated and critically ill. The onset may also 
he marked by signs suggesting acute meningitis.  |lowever, the 
cases of meningitis due to the Friedlander bacillus were the onl, 
ones giving rise to clear-cut signs. Alimentary symptoms dom 
inate the clinical picture in the septicemic forms of the disease. 
In several cases edema of the abdominal wall was present, pat 
teularly in the subumbilical region, and sometimes edema of the 
genitalia as well. Other findings included purpura of the abdom 
inal wall, hepatomegaly, splenomegaly, jaundice and areas of local 
ized The Ol these infections are oltlen obscure 
at the onset, and many of these cases can be discovered only by 
careful examination of infants suffering from toxemia and sub 
acute fever with alin ntary disturbances, 


A, Brescia, M.D. 
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